Abstract. We used microcalorimetry to measure lymphocyte heat production rate in patients with clinical and laboratoy hyperthyroidism ( 
arately measured oxygen comsumption rates in vitro, 1 .36\m=+-\0.20and 1.56\m=+-\0.12 pW/cell, respectively. Thus microcalorimetry seems to be suitable for studying the influence of thyroid hormones on cellular metabolism. Subclinical thyroid dysfunction does not seem to alter the overall rate of lymphocyte metabolism.
Patients with minor, »subclinical«, thyroid dysfunc¬ tion are not seldom in clinical practice. Thus, mild forms of autoimmune thyroiditis may confer a moderate increase in the thyrotropin level (1) , whereas on the other hand thyroxine substitution therapy may lead to slightly elevated thyroxine levels (2) . The clinical significance of these bio¬ chemical alterations is difficult to evaluate (3, 4) . However, thyroxine administration to patients with subclinical hypothyroidism has been found to in¬ fluence e.g. cardiac systolic time interval (3, 5) , gluthatione-S-transferase values (6) , and the serum procollagen III peptide concentration in the short (3), but not in the long run (7) .
The consequence of these subclinical forms of thyroid dysfunction for cellular energy expendi¬ ture is still not clear. We have previously used microcalorimetry (8) to study cell metabolism in platelets and adipocytes from hypothyroid patients (9) and in erythrocytes from hyperthyroid patients (10, 11) . The main effects of thyroid hormones on cell function, however, are thought to be exerted via nuclear receptors (12) . Human lymphocytes have been found to carry nuclear receptors for thy¬ roid hormones (13, 14) . The technique of microca¬ lorimetry has earlier been applied to studies of lym¬ phocyte metabolism in health (15) and disease (16 (Fig. 1,   I ).
A significant correlation was found between lym¬ phocyte heat production rate on the one hand and the serum levels of FT4 (r=0.53, p<0.01) and of FT3 (r=0.51, p<0.01) on the other ( Fig. 2) .
Lymphocyte oxygen consumption The cellular rate of energy production estimated from the rate of oxygen consumption in vitro was studied in 5 of the patients with subclinical hy¬ perthyroidism (B) and in 5 of the controls (Fig. 1,  II) A discrepancy between the clinical signs and the biochemical data in patients with subclinical hyper- (4) and hypothyroidism (3) has been pointed out. Triiodothyronine is generally regarded as mainly responsible for the effects of thyroid hormones on peripheral cell function and on metabolic processes (19) , but a specific role of thyroxine has been dis¬ cussed, e.g. for the shortening of the systolic time interval in thyroxine-treated subjects (5 (2) . Most probably this can be explained by the fact that it is the free thyroxine level that mainly is of importance for the feed-back regulation of the release of TSH (20) , whereas peripheral metabo¬ lism of thyroxine (21) keeps the level of free tri¬ iodothyronine stable, thereby providing an euthy¬ roid state in these patients.
In conclusion, using microcalorimetry, we could demonstrate an increased lymphocyte heat pro¬ duction rate in patients with clear hyperthyroidism. This is in qualitative agreement with previous microcalorimetric studies on blood cells and adipocytes in hyper-and hypothyroidism (9) (10) (11) 22) . However, in the present study we also found that minor, subclinical deviations in the free thyroxine level in serum do not seem to induce any alteration of the lymphocyte net metabolic activity, at least not as long as the triiodothyronine level is essentially unchanged.
